
effects of interaction between molecules of a gas, as well as accounting for the 

finite size of the molecules. 

 

Where, 

P is the pressure, 

V is the volume, 

T is the temperature, 

n is the number of moles of gases, 

‘a’ and ‘b’ are the constants that are specific to each gas. 

Derivation of Van Der Waals Equation for Real Gases 

It is easy to derive Van Der Waals equation for real gases but only if the right 

steps are followed. Any mistakes committed in the process to deduce Van Der 

Waals equation of state can be crucial and affect the whole process. 

Let us discuss the process to derive the Van Der Waals gas equation. 

In the case of a real gas when students are using Van Der Waals equation, the 

volume of a real gas is considered as (Vm - b), where b can be considered as the 

volume occupied by per mole. 

Therefore, when the ideal gas law gets substituted with V = Vm  - b, it is given as  

P(Vm  - b) = nRT 

Due to the presence of intermolecular attraction P was modified as follows. 

( P+aV2 

 ) ( Vm  - b)  = R 
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Law of corresponding states, compressibility 

The law of equivalent states is an empirical law that sums up the disclosure that 

when the conditions of state for the majority genuine gases are written 

concerning lower temperatures, pressures, and volumes, they are strikingly 

similar. 

In a recast worked on type of a constitutive condition, material constants that 

differ for every sort of material are discarded. Basic factors are utilized to 

characterize the decreased factors. As per van der Waals, the hypothesis of 

relating states (or standard/law of comparing states) expresses that all liquids 

have generally a similar compressibility variable and all stray from ideal gas 

conduct to about a similar degree when looked at a similar decreased 

temperature and diminished pressure. 

Temperature has an opposite relationship with the compressibility factor. 

Accordingly, as the temperature increases, the variety from optimal way of 

behaving decreases. Each real gas has a temperature at which the 

compressibility factor differs marginally and approaches one. At high tensions 

and temperatures, a few gases submit to ideal gas laws. 
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